Atmospheric hay fever pollen analysis of Missoula Montana with related historical clinical and meteorological data by Brunett, Emery Walter
University of Montana 
ScholarWorks at University of Montana 
Graduate Student Theses, Dissertations, & 
Professional Papers Graduate School 
1956 
Atmospheric hay fever pollen analysis of Missoula Montana with 
related historical clinical and meteorological data 
Emery Walter Brunett 
The University of Montana 
Follow this and additional works at: https://scholarworks.umt.edu/etd 
Let us know how access to this document benefits you. 
Recommended Citation 
Brunett, Emery Walter, "Atmospheric hay fever pollen analysis of Missoula Montana with related historical 
clinical and meteorological data" (1956). Graduate Student Theses, Dissertations, & Professional Papers. 
6268. 
https://scholarworks.umt.edu/etd/6268 
This Thesis is brought to you for free and open access by the Graduate School at ScholarWorks at University of 
Montana. It has been accepted for inclusion in Graduate Student Theses, Dissertations, & Professional Papers by an 
authorized administrator of ScholarWorks at University of Montana. For more information, please contact 
scholarworks@mso.umt.edu. 
AN ATMOSPHERIC HAY FEVER POLLEN ANALYSIS CF MISSOULA, MONTANA 
WITH RELATED HISTORICAL, CLINICAL AND METEOROLOGICAL DATA
by
EMERY W. BRUNSTT 
B#S., Montana State University, 1953
Presented in partial fulfillment 
of the requirements for the degree of 
Master of Science in Pharmacy
MONTANA STATE UNIVERSITY 
1956
Approved by:
card of Examiners
/  DeanT Graduate School
; ? p
bate
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
UMI Number: EP37069
All rights reserved
INFORMATION TO ALL USERS The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a complete manuscript and there are missing pages, these will be noted. Also, if material had to be removed,a note will indicate the deletion.
U M T
Dissertation PtAlisNing
UMI EP37069
Published by ProQuest LLC (2013). Copyright in the Dissertation held by the Author.
Microform Edition © ProQuest LLC.All rights reserved. This work is protected against unauthorized copying under Title 17, United States Code
u e s t *
ProQuest LLC.
789 East Eisenhower Parkway P.O. Box 1346 Ann Arbor, Ml 48106 - 1346
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
-J - J
ACKKOWLEDG^SHT
The author is indebted to Tracey G* Call and Leroy 
H, Harvey of the Montana State University faculty^ to 0#C* 
Durham» pollen specialist of Abbott Laboratories, to the 
U.S, Weather Bureau, Missoula^ Montana, to the Hotel 
Florence management and to the participating physicians 
of Missoula, Montana, especially Dr* W*E# Harris for the 
aid, assistance and guidance throughout this work and to 
the Stella Duncan Memorial Foundation for financial 
assistance*
“•il"»
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
TABLE OF COHTEKTS
Page
DEFINITION. • . •       , . , . ».....    1
HISTORICAL     * . . . . A . * , , . » . , . t . . . , . . . . . . , . . . . . . . , . . .  1
STATEÎ-EKT OF THE PRQBLEÎ4.,*  .........   2
OBJECXIFE OF THE PROBLEM,        2
EXPERIMENTAL..... .................. * . . . *................  3
Materials #*#« *.*#.,,.,##.*,# * $ *      ......  3Method,,,,* * ».,..,...*..,...,,$.....,*....,,...,. 3Results*...... * *.* * *,*.* *...*..«.......#*.,,,.*. 5Pollen Counts**«•,«•««*.«««,***•,,**•,*•,•** 5Plant Groups•»*«»••*•*•*•••«*•,•.••••••••.*• 5Table I (Daily pollen counts)*•••••,*«•• 7Comparison of Monthly Pollen Counts**..•*••• 16Table II (Liberal Arts building count).* 17Table III (Hotel Florence c o u n t ) ♦ làTable IF (Kansas City, Mo*, count),  19Table V (Portland, Oregon c o u n t ) • 20Table VT (Seattle, Washington count).,•• 21Table VII (Denver, Colorado count)•••*•• 22Table VIII (Salt Lake City, Utah count). 23Clinical data on hay fever case histories.*. 24Effect of weather on pollen counts*......  27Table IX (Meteorological data)•..,.•...* 29Plate I (Effect of weather on pollen counts)**,•«*«•*•.*••••,*•*.*,•••••.•«•.•**• 37Table X (Wind direction and pollen dissemination)•«•.••*•*••*•*•,«*••«•••••,*•• 39
Sim^ARY AND CONCLUSIONS........   40
LITERATURE CITED*............    42
-iii-
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
LIST OF TABLES
Table
I.
II.
III.
IV.
V.
VI.
VII.
VIII.
IX.
Total Hay Fever Pollen Counts of Missoula, Montana from March 22 through October 
15, 1954. .... ................... ......
Total Monthly Hay Fever Pollen Count Liberal Arts b u i l d i n g * •
Total Monthly Hay Fever Pollen Count Hotel Florence b u i l d i n g . •
Total Monthly Hay Fever Pollen Count Kansas City, M i s s o u r i . »
Total Monthly Hay Fever Pollen Count Portland, Oregon.
Total Monthly Hay Fever Pollen Count Seattle, Washington.
Total Monthly Hay Fever Pollen Count Denver, Colorado
Total Monthly Hay Fever Pollen Count Salt Lake City, U t a h . .
Page
7
. 17
, 13 
. 19 
. 20 
, 21 
, 22
23
Meteorological Data and Average Daily Pollen Count for Missoula, Montana from March 22, 1954 through October 
15, 1954................      29
Wind Direction and Pollen Dissemination........ 39
-iv-
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
LIST OF PLATES
Plate Page
I. Graphical Representation of the Effect of Selected Weather Factors on Daily Total Hay Fever Pollen C o u n t s * . 37
-V-
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
DE-FIHITION
Hay fever or polllnosls is an allergenic desease 
which results from a personas sensitivity to the air-borne 
pollen of certain plants* It is of clearly defined seasonal 
incidence. It is characterised by skin and mucous membrane 
sensitization. The sensitizing antibody is demonstrable in 
the blood.
HISTORICAL
Analysis of the atmosphere for the presence of hay 
fever pollens evolved with the knowledge that pollens were the 
causative agents of hay fever or pollinosis. Dr* Charles H. 
Blackley of Manchester, England in 1^73 was the first to 
devise a system for making an atmospheric analysis for 
pollens. It was he who developed the coated microscope slide 
method for the gravimetric collection of pollen grains from 
the atmosphere. Through the use of kite-borne slides he also 
found pollen in the upper atmosphere.' * With the develop­
ment of studies of pollen morphology and plant taxonomy, 
methods were found by means of which one could identify the 
pollens collected on the slides. Among others who studied 
the relationships between specific pollens and îiay fever 
were O.C. Durham, V/, Scheppegrell, R.R. Wodehouse, G,
Erdtmen, K. Faegri and J. I v e r s e n . T h e  methods
—1—
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developed by these VK>rkers were utilized in the experimental 
work described in this paper*
STATEMENT OF THE FHOBLEM
The problem undertaken In this work was to conduct 
an atmospheric hay fever pollen analysis of Missoula, Montana, 
and thus to find the hay fever pollens present in this area 
so as to assist medical practitioners in the diagnosis of 
hay fever cases* The effect of meteorological phenomena on 
the pollen density was also to be ascertained.
OBJECTIVE OF THE PROBLEM
The basic objective in any atmospheric pollen 
analysis is to discover how much of what species or types 
of allergenic pollens are likely to be contacted by 
sensitized individuals at any time and in any locality. The 
objective may be given in further detail as follows : (1)
to discover, identify, and to help to evaluate new and old 
allergenic pollens, (2) to assist in the clinical evaluation, 
locally and generally, of known allergenic pnllens, (3) to 
find the areas where the air is relatively or entirely free 
from pollens known to cause hay fever, and (4) to clarify the 
role of météorologie, and other local factors affecting 
pollen prevalence and pollen dissemination.
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EXPERIKErTTAL
Routine sampling for air-bome allergens was by
the gravity method, in which pollen grains and other
atmospheric materials were allowed to fall on a coated
microscope slide for a period of twenty-four hours. The
pollens found on a unit area of one square centimeter of
the slide were then identified, counted, and grouped into(10,15,16)
species or related allergenic groups*
The method and materials used for this particular 
atmospheric pollen analysis were as follows *
Materials
(1) Two pollen collecting stations of standard dimensions as recommended by the Rational Pollen Survey Committee of the American Academy of Allergy were used* These consisted of two parallel metal discs nine inches in diameter, set horizontally three inches apart and held with three narrow vertical struts.The slide holder was raised one inch above the center of the lower disc and the apparatus was supported on a thirty inch upright metal rod*One of the devices was obtained from the Wilkens- Anderson Co*, 4525 West Division, Chicago,Illinois and the other was manufactured locally according to the standard specifications,(2) The pollen was collected on a standard 75 X 25 millimeter glass microscope slide upon which a thin film of special material was applied*(3) The film preparation consisted of two parts melted white petrolatum, one part heavy mineral oil, one part normal butyl alcohol and one part xylene. This preparation was filtered while warm and kept in a tightly stoppered container to avoid contamination.
Method
(1) The coated slides were exposed in the slide shelters for twenty-four hours, except on the weekends in which case they were left for
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
forty-eight hours* The two pollen slide shelters were installed on the roofs of two buildings in Missoula in such a way as to be free from obstructions* The buildings chosen, due to their availability, locations, exposures to wind currents and accessibility were the Hotel Florence on Higgins Avenue and Front Street in downtown Missoula and the Liberal Arts Building on the campus of Montana State University in Missoula*(2) At the end of the standard period of exposure, the slides were brought into the laboratory for microsoopial examination. The analysis consisted of traversing the width of the slide completely for five times and identifying the pollens observed using a binocular microscope with a lOX objective and a lOX hyperplane ocular. This combination gave a field diameter of 1,53 millimeters as determined by focusing on the scale of a stage micrometer. The total area observed after making the five complete trips across the 75 X 25 mm. slide was 1,913 square centimeters.Calculation:1.53 mm. X 25 mm. .loo mm. X 5 = 1.9125 cra.̂
All counts were then multiplied by a factor of 0,52 
so as to convert them to the standard of one square centimeter.Calculation:
These counts were all carried to the nearest whole number. Reports on the pollen counts were then sent out weekly, whenever possible, to interested parties.(3) The pollen grains were determined by an examination of their morphological features. Such definite characteristics as the pollen grain’s shape and size in the air-dried and expanded states, the nature of the exine, the number, type and size of germinal apertures and the appearance of the aperture membrane were noted. Various keys and descriptions as found in the works of O.C. Durham, R.P. X^odehouse,G. Brown, G. Erdtmen, K. Faegri and J. Iversen were then used to identify the pollen grains according to the characteristics found during the examination* 
(0,11-14,17)Confirmation of identification was obtained by comparison with known pollen slide samples of determined herbarium specimens from the Montana State University Herbarium and from a reference collection made by T.G, Call at the Department of Botany, University of Minnesota under the guidance of Dr* Orville Dahl,
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The accuracy of Identification of pollens is variable* Individual species vrlthin some groups can often be identified while in some other cases determination is limited to plant families.
HS31ÎLTS 
Pollen Counts
The pollen counts expressed In grains of pollen per 
square centimeter as found using the standard technique for 
identification and collection for the period Warch 22, 1954 
through October 15» 1954 are as shown in Table I. Pollens 
which are not regarded as allergens were not counted or 
reported. An exception to the rule may be PINS which is 
regarded by some to be allergenic and by others not 
allergenic.
Plant Groups
All counted pollens were classified into definite
plant groups as follows. The Flora of Idaho was used as the
authority on specific plant names.
The plant group ALDER in the following table included the species of Alnus present in this area, especially A. tenuifolla Nutt.ARTEMl'SIA included the species of Artemisia ; such as A. tridentata Nutt., A. friglda willd..A. ludovXclana Nutt. and dracunculus L., which are present in this area.**ASH included the species of Fraximus present.BIRCH included the different species of Betula present, especially B. alba L. and B. occidentalis~ Hook. ** **CHEKOPOD included all the members of the families Chenonodiaceae and Amaranthaceae in this area especially Chenorodiyn album L., Atrirlex Nutta H i  S. Wats., SaTsoXaT kâXï ill var. tenuifoiia TauscK."7
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
Amaranthus retroflexus L* and Beta vul/?.aris L.DANÏ/ëLiON was the plant Taraxacum officinale Weber#DOCK included the species of Rumex present in 
this area.ELM included the species of Ulmus. especially U. americana L*SÏÏASSÊS included the various genera and species of the grass family Gramineae present in this area, especially Agropyron repens {L.) Beauv*, A. spicatum (Pursh* ) Scribn. and âmith, Agrostis alba""L« ,Avena fatua L#, Bromus tectorurn L l Dactylis glomerata Ïj» . Elymus cinereus Scribn. and MeriC F es tu ca e la t j or L. F. idahoensls Elmer#, Hordeum .iubatum L#,Eoeleria crista ta (L.) Fers. Fhle\mi““pra tense L»,Foa compressa L, 7 P# pratensls Ï». and P. secunda Fresl# HOKSY lOCUST was tHe plant Gleditsta triacanthos L. JUNIPER included the species of thegenus 
Junlperus present#KAPlfe included the species of Acer present;A. «T la brum Torr. and A# Ne^omdo L. var. interior(Britt#) Sarg*PINE included the species of Pinus present^ especially %# ponderosa Dougl#, contorta Dougl# var* murrayarm Enfrel# and P. monticola Dougl>F LA K TAIN included the species of PlantaRO present, especially P# lanceolata L#FCPLAR Included the species of Populus present, particularly P# trlchocarpa T. & G. and P . tremuloidesMlchx# "* “RAGV,rE3D included the different species of Ambrosia present, especially A# psilostachya DD., A# trifida t.. A# artemisiifolia L#“and the plants Frans'eria acanthicarpa (Hook.) Nutt, and Iva xantHifolia Nutt.SALIX included the species 'of SaXi^ present. 
especially S. lasiandra Bentham., S. caudata (Nutta11) Heller, S. Sebbiana Sargent and Geyeriana# Andersson# SEDÜE included the species "of Ôarex present, SUNFLOWER was the plant Helianthus annuus L.
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TABLE ITOTAL HAY FEVER POLLEN COUNTS FOR MISSOULA, MONTANA FROM MARCH 22 THRU OCTOBER 15* 1954 F I HOTEL FLORENCE ROOF U: LIBERAL ARTS BUILDING ROOF NUMBER OF GRAINS PER SQUARE CENTIMETER SURFACE
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2
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2 tx,
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2
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(3
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23-24 U 3F*26 Ü 1 1 1 2F*
27 U 1 1 2F*
28-29 Ü 1 1 1F*
31 Ü 1 1 1F*
April1 Ü 1F
3 Ü 1F 1
4-5 U 1 1F6 U 1 2 1F 1 1
7 ü -■ 1F 1 3 18 Ü 1 5 12F 1 3 1 19 ü 1 3 • 1 3F 1 2 1 210 U 2F 211-12 U 1 13 1 5 1F 24 1 713 U 1 40 2 1 22F 35 1 12
(No hay fever pollens were counted on the slides on March 22, 25, 30 and April 2«)
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Table I continued
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Table I continued
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Table I centinned
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Table I continued
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Table I continued
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Table I continued
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(No hay fever pollePs were found on the slides on August 13 and 21*)
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Table I continued
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(No hay fever pollens were found on the slides on September IS
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
Table I continued
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(No hay fever pollens were found on the slides on September 25* 2o, 27* 29, and October 5, 6, S, 9, 12 through 15#)
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Comparison of Monthly Pollen Counts of Missoula *, Montana Wit^ Tho3e“~Weporte^ at Varioug Times from Ôther Cities7
A comparison of the monthly hay fever pollen counts 
of Missoula> Montana with those of Kansas City, Missouri; 
Portland, Oregon; Seattle, Washington; Denver, Colorado 
and Salt Lake City, Utah is presented in Tables II through 
VIII. These tables show that the counts for Missoula in 
the year 1954 were far less than the counts reported in 
the literature for the other cities in 1954. The Missoula 
count would have been even smaller if the PIKE pollen 
count, which is regarded as non-allergenic by some, had been 
discarded. This would have given a better comparison as 
PIKE pol^len was not counted in the other cities. It could 
then be assumed on the basis of this one year’s count that 
the incidence of pollinosis in Missoula, if directly related 
to the total hay fever pollen counts, was very much less than 
that of the other aforementioned cities.
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TABLE II
MONTHLY HAT FEVER POLLEN COUNT LIBERAL ARTS BUILDING of grains per# sq# cm# surfact exposed 24 hours
8
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Alder 7 23 1 4 1 - 36
Artemisia 3 14 37 1 55Ash 3 3Birch 4 38 33 22 2 99Chenopod 9 21 5 1 36Dandelion 1 1 1 ' 3Dock 1 7 3 11Elm 1 433 67 501Grass 8 20 44 54 9 3 2 140Honey Locust 3 4 2 9Juniper 3 4 7Maple 23 64 4 91Fine 7 54 329 433 9 3 1 836Plantain 1 1 2 1 5Poplar 6 226 26 258Ragweed 6 6
Sedge 1 1 1 3Salix 3 1 4Sunflower 1 1 2
TOTALS 18 767 280 417 509 60 49 5 2105
Note: Count from March 22 through October 15
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TABLE III
MONTHLY HAY FEVER POLLEN COUNT HOTEL FLORENCE BUILDING
No# of grains per* 
195A JAN# FEB. mR. APR.
sq# i 
KAY
cm# surface exposed 24 hours 
JUNE JULY AUG. SEPT.OCT. NOV. DEC. TOTALAider 32 1 6 3 4̂Artemisia 1 15 38 2 56Ash 1 1Birch 30 28 27 4 89Chenopod 11 22 6 39Dandelion 1 1 1 3Dock 1 4 4 9Elm 432 56 488Grass 11 24 42 66 9 1 153Honey Locust 1 3 4Juniper 2 4 1 7Maple 15 27 1 43Pine 5 21 383 540 13 3 965Plantain 2 2 1 5Poplar 22 S 7 235Ragweed 1 3 4Salix I 3 4Sedge 1 1 2
Sunflower 4 4
TOTALS 756 178 471 631 64 50 3 2153
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TABLE VI
MONTHLY HAY PETER POLLEN COUNT Seattle, Washington Lois Frazer, M.D#
(16)
JAN. FEB. HAH. APR. MAY JUNE JULY AUG. SEPt OCT. NOT, BEG. TOTAL
CD
3.
3"
CD
CD"DOQ.Cao
3■DO
CDQ.
■D
CD
cncno'
3
Alder 1 26 3960 299 17 10 6 1 1 4341Hazel 1 10 2 1 14Junipertype 3 19 204 55 94 7 7 369Willow 1 2 45 4 2 1 55Birch 110 11 119 240Poplar Û a 1 17Elm 1 1Maple 5 4 9Ash 5 5Grass 103 95 66 16 3 1 266Dock 5 17 3 7 32Plantain 3 11 30 17 5 66Nettle 47 30 6 2 65Ghenopod*Amaranth 1 1Sage 2 3 2 7False ragweed 2 2Miscellaneous 1 4 20 a 10 4 1 46
TOTALS 7 57 4349 366 373 196 156 54 14 4 5596
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TABLE TOI
MONTHLY HAT FEVER POLLEN COUNT(16) 
Salt Lake City, Utah 
Dean Moffat, M.D.
3 . 1954 ....  JAN. FEB. MAR. APR. MAT JUNE JULY AUG. SEPT OCT. NOV. DEC. TOTAL
C Û
3 "
i Poplar 1952 347 2299
3
CD Juniper 217 22 239
"n Maple 1035 m 1 1214
c
3 - Willow 171 27 198
CD Walnut 12 12
CD
■ D Oak 29 2 31
O
Q . Ash 21 21Ca Birch 74 2 76
O3 Grass 151 250 101 41 543
■ D
O English3"
o ; Plantain 23 U1 164
CD
Q . Wingscale 71 181 252
$  1—H Kochia 148 28 1 1773"
O Russian
■ O Thistle 250 48 7 305
3 Otherc/)'c/) Ghenopod 48 48o"3 Sage 245 135 380Ragweed 230 248 22 500
Miscellaneous 22 10 6 38
TOTALS 3375 B09 431 473 669 575 165 6497
IKî
Clinical Data On Hay Feyer Case Histories
The following case histories taken from the files of 
local physicians show the correlation between the incidence 
of hay fever and the hay fever pollen counts
Case A Mrs. C. first reported her symptoms in 1947, The physician diagnosed her case as hay fever and on performing scratch tests found that she was allergic to grasses and thistle, Fiarther tests in 1948 and 1953 showed that she was sensitive to sheep sorrel, balsam root and sage. The prescribed treatment for the patient was seasonal pollen extract injections. In 1954^ the patient was found to be sensitive to poas, orchard grass, red top, timothy, atriplex, russlan thistle, sagebrush, redroot pigweed and sugar beets and complained of mild symptoms in the latter part of 4une and early July.
Discussion: An analysis of the hay feverpollen count for the latter part of June and early July disclosed that the grass count was high at that time of the summer in comparison with prior and latter counts and it was at this time that the patient had mild hay fever symptoms.The pine pollen count, though high, did not affect the patient and probably showed its low allergen!city.
Case B —  Mr# S. first reported to the physician in 1952. Scratch tests were performed and the patient was found to be sensitive to some of the grasses. Pollen extract injections were given and the patient reported 75^ relief for the year. In 1953* the patient was found to be sensitive to grasses, dandelion, dock and chenopods. Injections were given for the season 
and 75^ relief was reported. On April 10, 1954, the patient reported to the physician with symptoms and on being tested was found to be sensitive to the previously mentioned pollens and also a mixture of tree pollens. The patient was treated for the season with poas, orchard grass, red top, smooth brome, timothy, dandelion, russian thistle, sugar beet and tree mixture extracts* On January 29, 1955, the patient was found to be still sensitive 
to grasses and trees.Discussion: An analysis of the hay feverpollen count for the dates prior to April 10, 1954 dis­closed that trees were the only plants with significant
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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poXlen counts and It was on this date that the patient appeared for treatment of hay fever due 
probably to tree pollens#
Case C — - î>îr* McC# first reported his symptoms in 1944* Re was found to be sensitive to a mixture of trees, grasses, chenopods, ragweed and sage. The tests since 1946 have disclosed that the patient was now only sensitive to the grasses# He was treated with injections of poas, orchard grass, quackgrass, Koeler’s, smooth brome and giant rye pollen extracts during the season of 1954# Ho symptoms were reported.Discussions The patient appeared to be overcoming his sensitivities, if not, then it is possible that the concentration of grass pollens in the air was not sufficiently high enough to bring on hay fever symptoms#
Case D —  Mr# H# first reported his symptoms in 1949# He was found to be sensitive to the grass pollens. From 1950 through 1954, he was found to be sensitive to poas, orchard grass, red top, timothy, plantain, false ragweed, ragweed, sage and russian thistle and was treated with their extracts# He reported his only s^Tnptoms were in early July#Discussions The analysis of the pollen count disclosed that the grass pollen count was at its peak in late June and early July* The fact that the patient reported no symptoms during the latter months showed some correlation with the low pollen count found in the fall*
Case E —  î'îrs* A* first reported her symptoms to a local physician in 1946* Previous to this, she had lived in Horth Dakota until 1946 and was allergic to the majority of the pollens found there# She was found to be particularly sensitive to the grasses* Since 1946 her sensitiveness has increased and in 1954 was found to be allergic to trees, poas, orchard grass, timothy, sagebrush, dandelion, lamb’s quarters, mugwort and russian thistle*She is being treated seasonally with the specific extracts* Her dosage of the tree mixture is twice the amount normally given* The only symptoms in 1954 were in April#Discussion: An analysis of the pollen count
disclosed that the tree pollen count was high during her time of symptoms# The fact that she did not receive her first treatment until April 6 may give some evidence that her antibody titer did not reach an effective level until early May#
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
Case F —  Mrs# R# first reported her 
symptoms in 1946* She was tested and found sensitive to redroot pigweed, shadscale, russian thistle, sugarbeet, giant poverty weed, 
ragweed, timothy, poa, orchard grass and zo tree mixtures* Her worst symptoms generally appeared in the late summer of early fall and this can be borne out by the fact that she was quite sensitive to the fall plant pollens*She reported mild symptoms In July and August*Discussioni Analysis disclosed the grass pollen count was relatively high in July and August* The chenopod count in August may have had some effect, also.
Case G — Kr. K, first reported his symptoms in 1942* His symptoms lasted for one week in May. In 1946 and 1947 his symptoms appeared in June* He was tested and found to be sensitive to grasses in all three of these 
years* In 1951, 1952, and 1953, his tests were the same but he developed an asthmatic condition whenever injected with extracts* In 1954, he was tested and found to be sensitive to poas, smooth brome, giant rye, timothy, birch, lamb*s quarters and plantain. He discontinued treatment in April and further details were unavailable as to further attacks* Before his stoppage of treatment, mild symptoms had occurred.Discussions The mild symptcans could be due to the birch count or were results of reaction to the extract injections*
Case H.-«—  Mrs* D. first reported her symptoms in the 1940*3. She was tested and found to be sensitive to yellow pine, poas, giant rye, orchard grass, quack grass, red top, lamb’s quarters, irussian thistle, false ragweed, giant poverty weed and plantain# Treatment was afforded with injections of the extracts. She still showed allergenclty to the aforementioned pollens and found some relief in the injections.Discussion! The physician stated that this patient is somewhat neurotic and many of the allergic symptoms may be attributed to psychological factors# Therefore, no great stress can be made on 
the occurrence of the symptoms and the pollen count*
Case I Mr* I * first reported his symptoms in 1944 and stated that he was troubled with attacks during the entire growing season. In 1954, he was tested and found sensitive to smooth brome, orchard grass, red top, timothy, russian thistle, sugarbeet, false ragweed, sage and poas and was treated with
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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their extracts. The only symptoms encountered were in late June.Discussion: The symptoms corresponded to
the time the grass pollen count was high.
All the case histories and other data submitted by the 
physicians of this community showed a striking similarity to 
the few above cases. None of the patients showed a great 
allergencity to pine pollen. If pine were ruled out of the 
pollen count, the only periods of high hay fever pollen 
activity were in the month of April in 1954 due to the spring 
pollinating trees* It was also striking that even though the 
concentration of the grass pollens was relatively low in 
comparison to the trees, the majority of the hay fever patients 
suffered from allergy to pollen from grasses. Therefore, it 
may be assumed that the toxicity of the grass pollens was 
much greater than that of the trees* Due to a wet fall the 
fall pollinating plants were unable to disseminate their 
pollens as evidenced by the low pollen count and the result­
ant low incidence of hay fever was the result. Therefore, 
it can be assumed that the incidence of hay fever cases is in 
a direct relationship to the concentration of the specific 
allergenic pollens in the atmosphere,
EFFECT OF tfIGjlTHÏCR ON POLLEN COUNTS
It has been stated that pollen findings vary somewhat 
from year to year, due to weather conditions such as the 
quantity or presence of rainfall or precipitation, temperature, 
amount of sunshine, wind velocity, wind direction and other 
meteorological phenomena.(9,17) Therefore, an analysis of the
R eproduced  with perm ission o f the copyright ow ner. Further reproduction prohibited w ithout perm ission.
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weather conditions as they existed during the pollen season 
of 1954 in Missoula I Montana was made. The meteorological 
data was obtained from the U.S. Weather Bureau Station 
located approximately six miles west of the Missoula city 
limits at the Missoula County Airport. In table IX, the 
data as compiled from official records is recorded*
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CMf»AOOOOi»OCM<M«MrH-4' 
rH rH rH rH rH rH rH rH rH rH
A:CM *HCM fr-* •
* *  rH
I t I ( I I I  I I t I
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toto p-UNmtO E-—d̂CM {Vto ̂rH oto (M\0\o r̂ r~\0\0\o o.\o\o uMxototo
§ O O Q O O O O Q Q Q O O » r t » f N pUMrNOOOu>UNOOO«>uNCMCM»jc\« • • • « • • • « • • • • • • •(MOOcnr^gOOP^rHrHrHCMH^utCM
\0  r~tO O O  >H CMfTN^UNO O--0O O O  rH rHrHrHrHCMCMCMCMCMCMCaCMCMCMĈ crN
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A graphical representation of the average dally total 
hay fever pollen count from the two observation stations in 
Missoula, Mohtana and the various concurrent weather factors 
as illustrated in Plate 1#
An analysis of this graph showed that the highest 
counts for the pollen season to be from April 10 through 
April 27 and from June 19 through July 15* The high counts 
in April are largely due to the high incidence of ELM and 
POPLAR pollens while those in June and July are primarily 
due to PINE and GRASSES. One can see that a high 
concentration of hay fever pollens did not occur duiing the 
fall. This m i ^ t  be due to an abnormally wet month of August 
in 1954, which appears to have prevented the dissemination of 
pollen.
The analysis of the graph for the effect of the 
various weather factors on pollen density showed no close 
correlation among them. There appeared to be a tendency for 
the pollen density to drop on days when precipitation occurred. 
As the maximum and minimum temperatures rose a tendency was 
noted toward a rise in pollen density if other factors such 
as the plant growing seasons and precipitation are disallowed. 
The number of hours of sunshine does not appear to have an 
appreciable effect on the pollen density.
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Effect of Wind Direction on Pollen Density
To find the effect of wind direction on the pollen 
density* the prevailing wind directions were compared to the 
average number of grains and the total number of grains as 
illustrated in Table X,
Table X
PrevailingWindDirection
Numt>erofDavs
^er tent of
_ . Days...
TotalGrains
fer tent of Total
Average Number of Grains
N 13 6.25 164.25 7.7 12.635m s â 3.63 21.00 1.0 2.625NE 4 1.92 14.25 0.7 3.563EKE 3 1.44 80.75 3.8 26.917E 9 4.33 29.50 1*4 3.278ESE 10 4.61 66*25 3.1 6.625SB 9 4.33 109.25 5.1 12*139SSE 0 0.00 000.00 0*0 00.000S Ô 3.65 96*50 4.5 12.062ssw 0 0.00 000.00 0.0 00.000sw 12 5.77 46.25 2.1 3.854W3W Ô 3.85 130.25 6.1 16.281w 49 23.56 723.50 33.8 14.765WNW 13 6.25 95.75 4.5 7.365KW 50 24.04 366*75 17.2 7.335N m 12 5.77 193.75 9*1 16 • 146
It can be seen from this table that the majority of counted 
hay fever pollen grains were disseminated by winds prevailing 
from the west and northwest in 1954.
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S m m k R Y  AND CONCLUSIONS
1. An atmospheric hay fever pollen count made for 
Missoula, Montana for the period March 22, 1954 
through October 15, 1954 showedî 
a« FINB pollen was found to be the most 
prevalent in the atmospheric count, 
closely followed by ELM, POPLAR and 
GRASSES.
b. The pollen count for Missoula as compared 
with some randomly selected 1954 counts 
was much lower.
c* The hipest total pollen counts were from 
April 10 through April 27 due to BIRCH,
ELM and POPLAR pollens and from June 19 
through July 15 due to PIKE and GRASS 
pollens*
2* Clinical data of hay fever cases and their relative 
correlation with the pollen count showed : 
a* The majority of hay fever patients studied 
in this locality are allergic to the GRASSES, 
b* Multiple pollen sensitivity in the patient 
was the rule rather than the exception*
c. There was a tendency for the dates of the 
highest counts to agree with the severity 
of symptoms in patients*
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3# There was a tendency for weather factors to affect 
totalhay fever pollen connts* 
a* Precipitation appeared to have a direct
effect in lowering the pollen count on days 
on which it occurred* 
b* Winds from the west and northwest disseminated 
the majority of hay fever pollens counted for 
l^Ussoula in 1954*
4# Pollen studies and counts should be carried out in 
the future for Missoula, Montana, as only one year 
of atmospheric analysis does not represent a true 
composite of the situation that exists*
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